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(57) Abstract: 




PURPOSE: A preparation method of biscrown-4 monolayer by #J t> CJ O hot) tj 
chemically binding the biscrown-4 derivatives to the solid substrates ,MMH;ff;,l!|fy#¥Ma 
having amine terminal groups and preparation of protein monolayers 
using the said substrates are provided, thereby easily and simply 
immobilizing the protein and effectively maintaining the activity of 
immobilized protein. CONSTITUTION: The protein mono layer 
described in figure 2 is produced by dipping slide glass in piranha 
solution(H2S04:H202=i:D at 80 deg.C for 1 hour; dipping the slide 
glass in second distilled water; washing the slide glass with second 
water and acetone and drying it; dipping an anhydrous toluene and 3- 
aminopropyltriethoxysilane solution at 25 deg.C for 1 hour; washing 

the slide glass and drying it at 120 deg.C for 30 minutes; dipping the slide glass in a solution of toluene and methanol for 2 
minutes with sonification; washing it with methanol and drying it; dipping the slide glass in a biscrown-4 containing solution 
at 80 deg.C for 1 hour; washing the slide glass with toluene and dipping it a solution of toluene and methanol with 
sonification; and dipping the slide glass in a 1 micromol-1 nmol of protein solution for 30 minutes to 2 hours. 
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ie &eJiD\mm biscrown-4 &mmo\ 9i~ otmm&J\m mmmm o\mmo\ R&m ^^mb\^ ^mo. d\bqh m& 

a ksoii fffai 

(ref. J. W. Park, Langmuir vol 13, 4305 (1997). T. J. Marks, Langmuir vol 12, 5338 (1996)) -OhDPr ^dPIUM OhEi ^B^ig 

Xj ill s[Q§ 01 Oh°i ^BJIM biscrown-4SH, f M2]- 3^S&0|| biscrown-4£Hr^S ^ai J I i!^ CHI ZQSAI31 biscrown-4sm 

^SJ V^I}mm ^£M3H= JH^OIO. 

f 

[ ia 2 ] 




7I1B 




» m $ 




Hi! 2i= Hi! 1 0il AH biscrown-4 BStt#0ll B^HOI 3Bi£ HEJOil Xf«^o^ oi Aigo] B^»#0I ?IS?I0|| 

JH^£0|Ch 0| 3^ B^^HJ 2|«0|| &2h^I(-NH 3 + )^ biscrown-4 SHrMSJ 3£fS 3 El Oil B^SJCH Cf^ Ol££!^0|| 8S! f 8 
^lia^e^l B^§2| Xf^^ei y§§ UEfLHIl 2iCf. Ol I§§ B^HOI 5!^^ ^01- g^Oll 3 i) 1 0il AH JIISS biscrow 

n-4 E+^xm }iue e^a xf^ei ei^^goii s\m io^oiiAi iai^ oilhoii s^oi &sisi b°»ij^ ssj &^xf#oi s^^a. 

4 01 }|^°j £2*£!E+S01|AH AhgSJ^ g^^Sl d|5iai-0j 3 ^^§.^lfe£2J xfOlM ^Of^ 4* 21 Cf. 3 ^§ ^31^ 0h£H2l 3§j 

30ii ueiu aia. 
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\ 3^1 3-3 

□ 6 3-1 a as 010IXIOII2 3-2^ biscrown-4 B^XfSOII B^IOI ^§sf£JCH JIISS B^§J B^Xf#2] 0|x^^ Ol Ol XI Ol "Q 

Oli 3X^321 OIDIXIS UEftH ^1 Ol US 3-301 Of. 2>2tS| ^g^III^ §gJ§[ JI§i^¥Q ^OiS^DI 21! 3-1^ 3-3M bl jH6H SB ¥ 2 1 
§!2J HHOII B^UOI £JXfEI &0|, CHE+ai 2S!S^| SSe ?^XHS #ED£ USsf 3!S ^ 4= &Cf. SEih 3-30UH S^OI ^ 

2J2| B^HP SzOmOW B^H ^Xft^HBMg 3 XI 8tfe B^ilOl B^H^ICH] Mdl^^^ S^SIOj gCH&^r B^H Ol 

^^£JX| ST^Dfe: ^ 4- 91Q. Ol ^Hf^ OmOII i§9 biscrown-4 B^XfgOl B^il USsf SfeQI SIX* El giOl 531 
Oil£| }|^2l yXFaiOil iJ4= ^12^ 4*2*3 = 0I^B^§5J HIS^M 9,^1 5\mO\ blocking agents Mgm Ufi^OI SiOiXI/H BM B 

^Sbsouh ai^b^iim cu^o^ ^^Aiue ^sb^oh/h H4^°^ ueiu^ b^usi m^^±m m±m m 4- aie^i 01 

2J 'E SSOIX* ^irgOIS* tt 4^ ao. 
[ ±1! 4 ] 

"i 
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; 3g 4-3 

□4i 4-3^ 1.2011 en- ei xiiss b^h B^xtejif ji^oii Afg£]oi& nxi\D\^o\\Msi b^h »s»ss s^sbsoii taai saunas 

^3 dlIH& *Jij ^3fOIU. 4-1 g JII^M S(spot)OllAi ^S»4* 2*31 3|^0|H Zl^j 4-2^ biscrown-4 B^H B 

*jxji ^g^^e a jib 3foiiei^ 5ie aaoia 
□4i 4-3g aphsi ^i^oii m Q[^± e^s^bskiog) ®n\m ussf ai^ih ai^ a§ ^ssj o\^± ss?3¥s&!& 

B#A|^J *R a^SXI^ & 8 DF^± SxllSf "VgAl^iCK ygO| S*S£]B £I3SSI »4« Al° fc g }^0| £" BsfM B»» 5101 

aioi ssh/h 2,^2] j\mou w&m sboii :n§s*£ii= B^^M£!2j ^mxmm diiasH as uoi^^gs^ ?taoii 

1ngOI U^H Mdl^^^J D\m°\ 0.5ng£^ ls&o U biscrown-4 }|§!2j 3?^ OISQ H£! feg O.lngOj USD. 

oi^oii 4- soib i^oiiAHsi = ±1*3 &sis *§g 4* 9in acH ng2j 3e:m ^xi oil o\mm 4* ?iq. 

i 

S 



i 

| 

I 

■> 

t 

ah|]CH 

'^.ki jis. b^u usif. oigei^, s&sb. s^^sa' 

j^32| ^3 

. I ^soi ^sib :»£ ^ n ^ot°j saui*. 

S$»88 20KDOI&2J SXt&S 3*2 B^^e SB Oil B^Xf#o^ Xll£ ft 4= 21 AH^S 3IH2] JH^Uf H§^H^ SI }|§! XII £ ^ 

ss, snssi &^i§ aspiaoii n§sf§K= asg b««t, »»ar. sgsterssi ^s^sj- a ^otoiiAi b^hm e*!»fe d\ 

s bl^^JB JIBJI^OICf. ^o| B^^^XIS^^ 1^X1 2A£f EUSA(Enzyme Linkfd Immuno Sorbent assay) #S. S! ^3 

§6 f^S 4- 2i*z 3>3 aHf^B E^PS y£l A^SiH 2i^Oj p-otah gf|2| £!B 5I^^A| eOHSU 21CK 

z 

B^^SI 5B USsf ^§8 H^Xf J I §i (polystyrene, poiyvinylchloride) 01 U UOI ^^S^^(nitrocellulosePI § HBOil m^\B^ » 

eaH 4=iy£ii2 sin SEOii^ iF^eise oigs^oi B^i^i- ^i^sBAhoioii &± ^mm msmoi sb i?§sf ^a. ee nxi^ii 

?I0|| biotine ¥1 01 biotinS?|0|| avidinOI U streptoaviding SWatt S|sH ¥^6H2 OM biotinOI B^J^e 0|g6h01 

^#^XfeO]l 2\m B^^ HS&ySOl ^Ha^lE m^a. (Science, 1993^ Vol 262, pp 1706-1708) ^21 B^^ 

1. ^£ : ^I^OII ^aUi B^^2] y^OiiA] PhS 5!S SB 0|| B^i^HI SOI ^S8I ^Q^QI ^ 
S Oil AH OI^B^^OI Hx1P|g SBSJ BXFdl Oil OI^OI^B 2§sf^§§ t[0\ M&MlbOW £xK^S^)S UEiy 4= SID. 

0| ii E[ B g^°J B^^OI SiZHI blocking agentg Mgmoi Q[0htH£I^U B^^OI If 4= 2431 sf^l^B xHdIM 61-01 01^ S^BI^ 

U jbl BH eh xHBI HIS Oil AH B^g ^Xf£| ^^01 ^01^ 4=£ 9XQ. SE ^1^ ^li! SB Oil H§sf9 B^l^2| S0l(fe£)QH^ ^^1 

EH ^ Oil ^01^21 ^§ &«J|ii ^ei^feQI £101 AH M^th §?E 21 M 4 s SICK 3£IHS ^ B^iB^S SB Oil H§sf£l^ B^l^2| 

soi are^^ ^^oi s§ 4H^ixpi dHEOii s B^^sj soi £icHsf@ B^m Bmiimuawm xis^xi a^e b^ouh 

6^o U B^^B^l" ^59 5101 gja. 01 B ^SOilAi^ H^PI§2| 2 xll SB 01 ^§ B^S^ B^^ B^Xf#2J XII i ^ 

si ^H^moi nxiPigoii yo^^ b si^sfsm oi e B^j^sj ui^oi^ xii^msa. oian& xii^s b^^ b^^#^ ^£ 

^Xil2} 01 ^01^ US If &SSOII CH§!: ^^Hl gXilg SAIOII sH^8fe ^SOIO. 

2. !^^ : B^^OI D\M SB Oil H§sf£IB ^g^^OilAH SCf CH ^^il glCHW2.|^ &^Q| 01^ B^^Oi HxIPIHOII 

an a^aB s b oit ah °i ■aisstoii si ah lh^ aa-ai sb^^ &^xuh »Aifl»2i b^oi ^chu^i (m^o^ »anii am. e at a 

CHI ^ §f*Hi2£ OI^CHXI^ D\^9\ B^Hf^ ^B8I =?mstt= ^XfB B^M Olg^ OI^B^IOil 2|SH ^Cli^2^ ^8^1 H§^B 

eoi 4^§£^mi sb oil mz\$= mt\m^ mm^mow s\m m^±D\ ^>ii UEiyo. ^jii§ hboii ^ssisb &^^2i 

S4 ^1^ a JSSa 2UH 01^ ^>il UEIU^ 51°^ ^§901 ^Xil£| ff££ e 1 0HH §££1 xfOlM MOIH 2iCI. 

^Xii^ 3i! 4 Oil AH SOIXI^ 5112 dlJH^ge 6^01 ^ ^SOilAi XlliS ITxil B^Xf^OI J\^21 ^^Hj- blUmoi B^2f 

^Iim Mmm&mm ^§ *^ixnf sjch iouhoi^t mim= ^i\m ^^a. 01 anf^ oib ^soii xii ai & b^^ ussFg ^i^chi ussf^ 
c+bH^oj ^£oi ^iE2i ^^oii oi6H ^^i x -i2§ jw^zi xii^soiai^ es&a. 

i 

| ^S0| 01 = 12 5^ BfXIl 

sj^SSJ ^Xf^OI 20,000(20KD) 0|#S| 1TB, t^Xll, ^ a^£| B^g MXfM HX^PI^Oil sf®l^ 1 Oil £|0i2i^ biscrown- 

4s(^M2| B&m HdlM OlgofOi Bom§|o| #^^x|2J B^^OII ^56f^ S£s^ie°J SOI^M B^imOj Cfi OI^B^IOII B^ 

a &s2i jhb 

/ 

5 

S : 
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01 o. oi oil ah j\^mtz n^m ^ag b^h ^soii/d Ahgmoi b^h ^xfsi xiai 
u i^assfsiej b^&oi ^xfei^^g^ mu2i o\&2i±\*smm o\mmo\ B^ii napms] sboii bbsi hs^ai^ :qhi3ih?ioii b 

SXPfr 1 ^ 2tm B^ ^*»5^l M0m2i£r B^USI B^XFgM Xll^Sfe 31^21 JH^OIQ. 01 £1 & =3 if 

£fi %t[0\ 01 ^SOllAi^ Oidi^l" 31^ JH^Oil §J4^B B^H°J ^Se^ll B^B 4- 21^ B^lg biscrown-4 sf&sM ^aieHj - 
OH™gD\D\ 21 ¥^ U2f Hall 9(11011 ^*[^&A|3|fe ^ £^ #H£| B H -, H ii Oh^gj ^£ ^SS^ei B£!2J0| S 

Bfli xnr*jo^ oiai£joi oi#b^oi a^oii 21 °* n§§fg ^ asas* 33i°i b xf^im feoixi gfe e^n b^x*#si xii 
si ^t^oii Ahgs]@ b^h ussf ^tficiE yawn baibuio{| ni^s a&m2t°m :q§s^ b^ij°i h-^oi shchuch, b^si 

^£|*^01iAl t>^MHj ^XHg srSltMHI AfgSb B ^ ^ § g Oil AH H4^B ^01 B^2J ^^A| g^j^i AIS 4 s &3il 

B^iJOl 5BM 01 § B^HOI :Q§sf B#ai220l HS£|0|| B^^OI OI^B^iOieife ^XfB B^Oil 6H B^§i B 

^i#HJ XII S01I U4^B biscrown-4} I UXIISS ^ H4*^B OhB ^BJIM ^5! HXUUIHSJ JH^HJ- B^H BMXfSSi XII £ gJgJH^OICL 

i 
J 

[(A ^SOll flfg) 4AI0II1] 

i - 




calix [4] arene-biscrown-4 biscrown-4 



831 Ml CHCI 3 20 mLM yH ice bath^ #311 SUM M± B^mO\\ mBAI^CK 01 g^lOII CH 3 OCH 2 CI 0.468ml (6.16mmol)M ^12 2 
XI B ¥i SnCU 

0.577ml (4.93mmol)e 3-4^ Oil 2» ££61 ^Oi ^Cf . 

tsfe ¥|0il calix[4]arene-biscrown-4(CABCR-4) 100mg(0.154mmo1)e CHCI 3 Oil ^Oj I^Q. 5^¥l0il ice bathM »I3)SH2 

S £E« ^aiBAH »A|& §2i BgAl^iCK B^g^Oil CH 2 CI 2 e DmH sl^AIZi ^§1 ^Oi ^ Eli Oil AH 01^2] SnCU 

S kil>j^a. ^3ISS ^ Dl(deionized) waters 2^ ^!CH SCK ZlSXilM ^OH 213EAI2J ¥l 2SXIIS XII>imZ2 gOHM ^^^^ 

ahCM Hl^^ ¥i ^21^ TCCABCR-4 (102mg, 80% 4=M)M 4^^5^Q- 

1HJNMR (400MHz, CDCI3) : 66.75-6.53(8H, m). 4.98(2H, d, J = 13Hz, ArCH2Ar). 

4.36-4.16 (18H, m, ArCH2Ar, OCH2CH20, CH2CI), 3.89-3.67 (16H. m. OCH2CH20), 3.22 (2H, d, J = 13Hz ArCH2Ar) and 3.12 (2H, d, 
J f 13Hz, ArCH2Ar) 

13(p NMR (400MHz, COCI3) : 6156.5, 135.6, 134.4, 128.8, 73.5, 70.9, 70.2(-OCH2CH2O-). 46.6(CH2CI), 31.1. 29.8(ArCH2Ar) 

[(^ ^soii mm) ^ Ai Oil 2] 

3li A XII SS (31! 1) 

^ai(^ei0|E m&±m piranha §^(H2S04:H202=1 :1 ) Oil AH 80E3 s £ g »X|A|9IW SSIWBI SxjXI MXI ST^ «EH0||A| 1AIZI e 
oh^f ^ £ |g ttJH AH 2X\ mm^m ^\ ^2tQ3f THLHCH 2^ §^4=^ CfAl OF All <£Q\ m 5\ m±3\±m M Oi ^ B AH 25 

AliiQ. 0| D\mm ¥^ M^Bl 200mL 3-0fDi ^nH^^ ^Bl Oil ^ At ^ ^(3-aminopropyltriethoxysilane) 1.7g# ^OIH (M^eUM §0H^ 38mM 
§o«) 0! g^Oil ^1 Oil AH ^£ JH^^ ^aiM 25£2J ££0j|AH ^aiTJIEl Ai^ SxHXj MXI ^ EH Oil AH 1 AIB^B ^CK OI ^EIS i¥ 

oiio^ Mio qsoii 120E2J ^£3F ^Xl£l^ 2^ BOilAI 30^ ^O. OAI 0| mmm M¥eH3F CHI&S H^§^(S¥2!l:0il &S=1 :1 ) 

oil 2^eB seiiFs^Ama. p-ai oii&ss ^ch^h m±?\±^. ei^Ai^ia. 
^li 1 b xii s a (nan 

3|| AP 70mL0ll biscrown-4, 177mgOI ^OF g^Oil (S¥2i! §DH^ 3mM g°»)^ZlIl 80£2J B£S ^X|A|3|01 1 AIB^B B 

eimcf. oi J\mm ¥i s^en:oii&g=i;is^e^oii Bnn ^mnF^ee io^^i 3B Ama. oi ^i^e oii&e^ ^ 

3 fexf i^4S ¥l 0.1M gsfU^e(NaCI) ^§^0il &HOi e^^cf. 
B^H B^XfS XilS^ (3§! 2, D\m C) 

i 
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I 

J|§) Bff B™§! 2gA| 2x1- e#4=^ 1micromol-1nmol ^E°l B^ii! 4^§^0il 30^ -2AIZI §2| ^ 2xf §114^ 

* 

l(g ^SOII IDE) dIAIOII 3] 

f 

(ref. Ed harlow, Antibodies (A laboratory manual), 1988:Dot blot ^S) 

).\ko\^#im^J\mm m^tr aats ai s g apt 200/^01 ^o r ei^s &g£is^(PBS)oii &noi 

2.3^01 PBS-0.3%^fl &i§°-»2^ All *! AHaiSQ.^ 2| 5S») 

3.i|s!0| 22011 Ul ^01 ^o] ^Mmil $\mO\ M^S(Blotto:^£i &§g^°S Xll^e* 1% fish gelating^)g^01l 1AIZJ6 

et^soiiAi ¥i ^loimei ma hi^sd. 

?lf 2- oise J1UE 

(ref. Ed harlow, Antibodies (A laboratory manual), 1 988:ELISA 

1.9 ; 6 well(^S) plateOil 1/«/ml2| » OW^ 50a**! 3* 2*2| ^ S CHI ^12 37£0ilAH SAI3 §2* S^AIZIQ. 

2. % ^?S0fD 200a* °J PBS-0.3%Mfl S[i§ 0 -«2S Ail «j AU^stQ.R 2* 5»a) 

3.il*i0| &S£J2 SB Oil Ul^Ol^ei y§i 2JH|»3| ^6[0\ m^^g^m ^ 20 OA**! 37£0||A1 lAIZmSL* ^¥1011 PBS-0.3% 

mf 3i§°^2^ aii y Aii^me 3iaE3» asso. 
aiiiae-oia c, o. e) 

Oil >M ^ biscrown-43g»S0|| B^XfepI IJC)Hf U0| ^^MM^^OH B^aol JiaPiaD) 

bai^nsooii e^aoi 3iapiaE)8 otw& a§ ^zioiiaj aseo. wisest- ^iid^ 4-1 oil ai sotxi^ otaia 

H§A|^ ^tjSr&Cr. 51^^ OfrgS&OII UiCH *i if S£l«a£0» ^BfOIH ^El^eoi XI XI 8fH ^261 ^^AI^PI^SHAH 

2T*8 brOie(viton)-SH# AfSWOI 5 £011 HSfAiaCK 

1.31 a C, O, E^ e= 2* 2J2| ^£31- 10ng/ml, 5ng/ml, 1ng/ml, 0.5ng/ml, 0.1ng/ml°i of^^ £« g^M^l 8MB 10 a**! £ 

H \mi}^ m& 01522^ PBS^fi^Eh tffeCk) 37SE0IIAH 1 ^lAmCf. 

6*0 01 &S£I£ 2J-2}2| ^SOil PBS-0.3%^fl &t§5!|l 100a**! All &! AU^^Cf. 

2.4l*i ^ ^£^1- 100ng/ml2i SXI m 0r¥^ £^ e^M&l Sxlie 50a**! ^°l ^SOil 37 £ CHI AH 1AIZJ- QmMZlO. 

3. ^2^21 ^SOII PBS-0.3%^fl ^fgg^M 100/i*^ All ^ 

r- 

4.01^21 3}§S Ail^^XI D\m 2¥0|| ^g^U. ^^AIOII^ D\m C, KBLAI- substrate solution A| ° fc e, 3I§ BCIP+NBTAI 

^gg 50A**! ^ ^Sfg ^^^CK Of £H £5 1, 20II UEIU SIQ. 

\ 

i 

I 

f 

i 



i 
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£H 2 



i.Jsassi -oh ^mi\m d\b hxpisoii b^i^j^ ingsi- g^cu gfl& 2j*^xim aism^ biscrown-4 mmmm swaawfedi 

n.^^oi o^oi <^&J\m ¥^6^ 3H ia Cf°m 01 ^I^Oil biscrown-4 g §}S[5!2S ^S^AI^J JlijSJ 3>H^ 

$?&|§21 -OH JIM H^Oil ^2! HxIPIHM piranhag^(H2SO4:H2O2=l:l)0llA| 80£SJ ££g ^X|A|3|01 31 8 WEI 33X1 MX\ S*£r 
& EH Oil Ai 1 AIZ> §2f i^OH UH AH 2Xr eW^OII S?CH ^ ¥j DA| 2X\ m^^W OrAHI^o^ *!OH g ¥1 S^±» MOjAi 3£A|^J 

O.'-0| J\mm ^A| ¥^ 200ml Oil 3-0miicH^l^£J0II^Ai^i+(3-aminopropyltriethoxysilane)e2j Oh&i ^B^IM &&§2l s 

BTfiOII £01 ££OUH 3|§!3|£| AH^ 3 3X1 XI &EHOIIAI lAiaseh SO. Ol Jlgg «S OeOII 120£*l S£}r 8X1 

B\h 2.^2} 0\\M 30^ feO*SO. CM I 01 D\^m Oil&^°l e6g*$(B^e!!:OII §1=1 :1 )CH1 2gHf£! ^(sonication)AI 



3|g AM ¥4- M¥eHOII biscrown-4^f 91^ g^Oil (M¥2!!g SI 

:>ifi« a^eo^s m mmvi-m&m = 1:1 eirg^oii gon 

*!OUH biscrown-4 B^tt#PI§jB)e HIS SO. 



\^ Afg)&ZlII 80£2j B^m 8XIAI3J01 lAIZtSS* ^iAma. 01 

infsii 102^ 3& AmaJiii oii&e^ 23 e^^s 



2. biscrown-4 B^Xr#0)l B^He Xfg^°l USSfM AI31 E^H B^XfSS gJS 



j 

2006/3/16 



13 
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^PilAH asgi biscrown-4 B^XfgS ^Xf^OI 20KD0I&2J B^UOI nmol-micromolSJ MCH&£z- B^lig^OII ¥1 1 AlZhOII AH 

2M?J; D[g ¥i01l fflHOiUiB B^§ B^XfgSj XH£J|- &g^a. Ol Cffl B^HOI ^O r &S8^2i OIS ^22> ^m^m CH »e:n «i xfdl 

eI^^soi ai^s b^ B^xf#g a»e eoi3§ A^gmoi mssfs s^i ^^a^^ojci^ 3) i2§^@ b^usj » 

^4 ^ie^^i^si aun^se mm 3g biscrown-4 B^#g?ioii b^h B^xfs^ Ahggh iqsipiiisi muB ^ 

ai(#sioiE gsi^pissi sb^hj no\m u^aia ^oiiAi **b& afm oidixjoio. ^ejuinsj sb:» ainerB sboii b^u ^xmoi 

Sftl 22 B^HOI ->\2\ B«2£B 0l¥OiXj 2iI2 D?jOj| CIE B^§0| SEP I- 01 OH^EIfer 5UinOIEi OI&SJ ^Olxf^l- 501 SOI 
XI £01- B^IJ B^Xf#?{Oil S£ e#°J B^UOI 8£l S^Oil 2|6H Oie#Sl ^EHsL m&0\ 91^ SOI XI ^2J &2 

§f cf^H B^XfgOI Xll££l2i3e SOt^H 21C|. Ol^ biscrown-4 B^XfgOilAi 01 £ B±^g SO|£r B£IE Hd|£| Oil S15H B^HSJ 
^Ss^Pf B^iii OHOIIB B^I^XfSJ USsf^ <E1^£IH gBOl CH 0|& ^X| CEH Oil B^HOI HXW }|§JS| S3 CHI g 

5f 40> 21CH Si USs^l- CH 01 &g 2! HOI SX| SffeCK SEth 12 §9 B^U B^Xf#?|Oj|^ B^UO! II|gSf£XI 4 s 2AQ. 

US 4 ^ 01 ^goil/d 3H»S B^il B^XfgXil^SOil CO- SI XJ|££ B^H B^Xf^Oil 2§9 B^U£ 21^21 ^^Oil JDSSJS B^H 
Oil p\m CUB SI lr£g UEfUi^ 5101 31! 4-2.4-30)1 AH SOiXIH 2iCf. U0|^ DIME: US ^S^i 

fftifAi 5!16fS ° k 5HH0||/d 10HH ^ 3 (detection limit)fi SOj^^ 2lO. 

t 

^ feS^ ^I^SJ B^^ H&m a o f S°g Af§9 0 sf^^^^^OIU ME\ S^^^^OilAi ^^ISM 0I£ 9J^0|£f^ ^XfZI B^g 

Oi;g§l AH sLnr B^^ B^OII gfi§!: ^IHM 5H^& ^OlCf.OI B^5| biscrown-4 B^XfgM Hx\\D\mm A|^ B 

^1^ ^g^OII ^ZICH ¥PIB 6hB 1 Aiet §£0j| ^Xf^OI 20.000(20KD)OI^2| 2^ B^§M lr£g ^I^^^Oil b|5H & 

EH£ OI#B^^OI USsfi 4= £l*r ^^IXI BM ^SSJ^I 4^ Si CI. Ol iS8 ^l^£j B^^Sj H§§} BE Oil AH ^MJ[ £J 

oi-&B bi^oi^ B^jgsi s^oii sum n^sim nxipi^si b s^n S2£ ^i^sj ji^m qbowm e ^xiisb ^£ gxii 

e %H^6^ ^A] Oil til HiOlg B^^^J H^mm ^mo\ MmmO\Qt ««B blocking agents A} 38 ^fll^Oj Al BUf H 

B^^2] #^^XIM ^^l^^^ ^H^a^ PI^SJ Xil^^OICf. Ol ^^IS HSffe £f H 4ii 0136^ 2^ eWHi ^ ^ Oil 9IB0I 



(5^) %=?°\ &m 
1. 

1, 22f ^0| -OH SB^3^ie HxlPli!8 OfB^B^ie 3 fl! }| IJ x(l ^ flli^OI 0|g sf*^^Oil 2Jt^ biscrown-4 B^XFS 

s^tr 2. 

nk 3 HI- ^01 biscrown-4 B^Xf#Oil Xf^^B B^^SJ B^Oll Si*!- B^^Si USsfOil ^^£J^ B^§ B^X[# XII3E 

a4»» 3. 

OimsOil nidf XII B^i^ B^X^M 013^ oia^ B o^oj § s 

a^s 4. 

3& 12] biscrown-4 sfUM 
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